ethylene cyanohydrin in 60 mL ODCB was heated up to 100
• C for 60 h. The crude product, acquired after the evaporation of the solvent, was further purified by column chromatography (silica gel) with CS 2 with toluene:hexane (1:10) to give 0.19 g of PCBCN as brown solid (67%).
1 H NMR (400 MHz, CDCl 3 ) δ 7.97-7.90 (m, 2H), 7.56 (t, J = 7.4 Hz, 2H), 7.52-7.44 (m, 1H), 4.29 (t, J = 6.3 Hz, 2H), 2.97-2.87 (m, 2H), 2.69 (t, J = 6.3 Hz, 2H), 2.59 (t, J = 7.5 Hz, 2H), 2.22-2.18 (m, 2H).
13 C NMR (100 MHz, CDCl 3 δ 172. 3, 147.6, 145.7, 145.1, 145.0, 144.9, 144.7, 143.6, 142.9, 142.8, 142.1, 142.0, 137.9, 132.0, 128.4, 116.6, 79.6, 58.6, 51.6, 33.5, 33.4, 22.0, 17.9 1 H NMR (400 MHz, CDCl 3 ) δ 7. 2H), 7.55 (t, J = 7.4 Hz, 2H), 7.49 (d, J = 7.3 Hz, 1H), 4.53 (t, J = 5.8 Hz, 2H), 3.31 (t, J = 5.8 Hz, 2H), 2.94-2.88 (m, 2H), 2.57 (t, J = 7.5 Hz, 2H), 2.27-2.13 (m, 2H).
13 C NMR (100 MHz, CDCl 3 δ 172. 2, 148.6, 147.7, 145.8, 145.2, 145.1, 145.0, 144.9, 144.7, 144.5, 144.4, 144.0, 143.8, 143.1, 143.0, 142.9, 142.2, 141.0, 138.0, 132.1, 128.5, 128.3, 79.7, 57.8, 53.8, 51.6, 42.2, 33.8, 33.6, 22 5-Oxo-5-phenyl-pentanoic acid 2,2,2-trifluoro-ethyl ester p-tosylhydrazone: 5-Oxo-5-phenyl-pentanoic acid 2,2,2-trifluoroethyl ester (822 mg, 3.0 mmol) was dissolved in methanol (17 mL). p-tosylhydrazide (670 mg, 3.6 mmol, 1.2 eq.) was added and the resulting mixture was refluxed for 18 h. After cooling to RT no crystallization commenced. The mixture was concentrated to 2/3 rd volume and put in the refrigerator yielding white crystals. 153.72, 142.33, 135.14, 128.47, 128.35, 127.42, 126.37, 125.23, 124.97, 119.71, 58.63 (quartet, J = 35. 147.68, 146.63, 144.80, 144.19, 144.16, 144.03, 143.78, 143.74, 143.66, 143.51, 143.44, 143.01, 142.75, 142.12, 142.04, 141.99, 141.92, 141.20, 141.15, 141.11, 140.01, 139.74, 137.02, 136.57, 135.56, 131.06, 123.26, 120.50, 78.71, 59.31 (m, 1C) 
PCBDE-OH:
An oven-dried three-necked, 250 mL round-bottom flask was charged with 147.78, 145.84, 145.19, 145.15, 145.06, 145.03, 144.79, 144.76, 144.68, 144.65, 144.50, 144.42, 144.00, 143.75, 143.12, 143.03, 142.99, 142.93, 142.91, 142.22, 142.17, 142.13, 142.10, 140.98, 140.74, 138.03, 137.56, 136.72, 132.09, 128.44, 128.25, 79.87, 77.21 72.33, 69.08, 63.54, 61.74, 51.85, 33.98, 33.65, 22.35 147.80, 145.85, 145.18, 145.14, 145.07, 145.02, 144.78, 144.77, 144.68, 144.65, 144.49, 144.41, 143.99, 143.75, 143.11, 143.02, 142.98, 142.92, 142.91, 142.22, 142.17, 142.12, 142.10, 140.97, 140.73, 138.04, 137.55, 136.72, 132.11, 128.43, 128.24, 79.87, 77.21 76.70, 72.44, 70.55, 70.32, 69.12, 63.50, 61.76, 51.89, 33.93, 33.65, 22.31 atmosphere. Varying the spin coating conditions films of various thickness were fabricated.
The Al top electrodes were deposited at a pressure of ca. 10 −6 mbar with thermal evaporation. The device architecture is shown in Figure S1 with the top areas being a1=0. Figure S1 : Device architecture with Al as top electrode
Preparation of devices with EGaIn
Same steps, as mentioned above, were followed until the spin coating of the material. After the fabrication of the films, a PDMS channel as shown in Figure S2 was placed on the top of the film. To fabricate the PDMS channel, we mixed the base and the curing agent 
S-16
Error Analysis
We represent the variance of the measurements by computing the standard error,
where n = 4, such that the reported value of dielectric constant for a particular device is ε devices ± SE where
Each ε a is determined from a different region of the device ( Figures S1 and S2 ). We report ε r (and, therefore, SE) to one decimal place to avoid reporting the sensitivity limits of the instrument as statistical uncertainty; i.e., the errors reported in the main text reflect the variance of ε within each device and not the limitations of the instrument.
To ensure reproducibility, we measured several devices for each material. The values of R s , R p and C from each device are shown in Table S1 along with the quality of the fits, χ 2 and the sum of squares.
S-17 Table S1 : Values from individual devices and the χ 2 and residual squares of the fits. S-18 Figure S10 shows exemplary data from Al and EGaIn devices with comparable areas.
The higher series resistance of Al is not an artifact of the difference in electrode-areas in the standard device design ( Figures S1 and S2 ). 
AFM Images
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